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ÅMaintenance is expensive ($50 billion in 2016) and expertise driven 

ÅSmart manufacturing technologies can reduce costs [1]  

ÅSMEs still not employing these technologies [2] 
ÅHigh Cost to implement ςRisk is high with incorrect implementation
ÅLack of Support/Expertise in manufacturing
ÅLeads to a lack of high quality sensor data 

ÅNo data -> Difficult to assess impacts of new technologies

[1] Thomas, D. S. (2018).The Costs and Benefits of Advanced Maintenance in Manufacturing(No. Advanced Manufacturing Series (NIST AMS)-100-18).
[2] Jin, X., Siegel, D., Weiss, B. A., Gamel, E., Wang, W., Lee, J., & Ni, J. (2016). The present status and future growth of maintenance in US manufacturing: results 
from a pilot survey.Manufacturing review, 3.
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Untapped source of data that couldōŜ ǳǎŜŘΣ ōǳǘΧ

ÅNatural Language Documents ςMaintenance Work Orders (MWOs) 
ÅContain historical tacit knowledge 
ÅContain domain-specific abbreviations and jargon
ÅOften unstructured input 

Å/ǳǊǊŜƴǘ bŀǘǳǊŀƭ [ŀƴƎǳŀƎŜ tǊƻŎŜǎǎƛƴƎ όb[tύ ǎƻƭǳǘƛƻƴǎ Χ ŎŀǘŎƘннΚ
Å¢ǊŀƛƴƛƴƎ Řŀǘŀ ǘƻ ŀǳǘƻƳŀǘŜ ŀƴƴƻǘŀǘƛƻƴ ƛǎ Χ ŀƴƴƻǘŀǘŜŘΦ 
ÅCan be a bad value proposition to persuade stakeholders
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ÅExtract

ÅTransform 

ÅLoad  

ÅCollectionand Storage

ÅCleaningand Parsing

ÅAnalysisand Visualization
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Collection &
Storage

Cleaning & 
Parsing

Analysis & 
Visualization

Decisions made at each 
stage will impact the 
strategies that are 
ÅAvailable
ÅEfficient

at each other stage. 

YŜŜǇ ƛƴ ƳƛƴŘ Χ
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These are all supportingactivities to 
άŀŎǘǳŀƭέ ƳŀƛƴǘŜƴŀƴŎŜ ǘŀǎƪǎΗ

Perform

Prepare

Discover 
Needs

When/where to fit them in?


